Future Neutrino Beams in Europe & Japan

-- Developments in Japan

-- The European scene

-- CERN: LHC injector upgrade

-- UKNF
-- Design Study EUROv

-- Infrastructure proposals, EUCARD, DEVDET
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neutrino beam line SC magnets
Installed and tested at 30 GeV

Far detector (Super KamiokaNDE) ready now (new electronics)
Near detector ND280 under completion. Operational end 2009
1st physics run: end 2009 - 2010 =




Future plans develop

around T2K beamline Obinoshine:

Korea
*_ _1 "~
658km 295km o T

1.66MW In 2015 1000k {::Sdeg. O | E_.’"uleg, ('_J'i_'i'—axi.*; .

deg. Oft-axis .-

Giant WC or Larg (no date) S
Lo " ax g on Nuclear and Particle Physic
Neutrmo Intens
DIE AN Orlefii of Maie o EE UvarsS

One of the Main Subject of
KEK Roadmap

o

hip:dfj-pare jp/NPOE

Neutrino
Anti-Neutrino meas.

CPV search
Proton decay

Possible Timeline )

Presented by KEK DG at HEI{ Rc:;admap F{ewew Cnmmlttee 9.10- March ZGDB | MUTACO9



Developments towards Intense Muon beams in Japan

aim at using High power JPARC for rare muon processes
e.g. L N- eN conversion
(low pion contamination, low muon energy spread)

Slides from Y. Kuno (Osaka U.)
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Japanese R&D

® COMET R&D
® Design of supserconducting solenoid magnsets is underway.
® pion capture system , muon transport system, detector
system
® Prototyping of solenoid coils for the muon transport section
has been mads by March, 2009.
® PRISM FFAG R&D
® Muon storage ring R&D based on FFAG (PRISM-FFAG)
® The 6-cell FFAG ring has been tested by using alpha-
particles from a radioactive sourcs.
® MUSIC R&D
® The MUSIC projsect is a project to construct a high-intensity
muon source at Research Center of Nuclear Physics, Osaka
University.
® Thse pion capturs solenoid system has besn funded. The
construction will be completed by March, 2010.
® Ths first beam is expected at April, 2010.
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Layout of the COMET Experiment
(COherent Muon to Electron Transition)
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Prototyping of the Muon Beam Transport
Solenoid Magnets

3 prototype magnets have been constructed by
March, 2008.




PRISM=Phase Rotated N)
Intense Slow Muon source  Esrrew

PRISM Muon Beam

muon intensity: 10"7-107° /sec
central momentum: 68 MsV/c
narrow momentum width by phase rotation matching Section E

pion contamination : 102° for 150m Solenoid
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Phase rotation = accelerate
slow muons and decelerate
fast muons by RF
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PRISM-FFAG R&D : Achievements and Plans @

“PRISM

» Design of Muon Storage Ring based on FFAG C C
« Construction of Large acceptance FFAG : q_ mpiete
» 8 FFAG magnets : completed 3
* magnetic field measurements : ﬂnmplete
« Beam optics Study Based on One Cell : = .
Eﬁﬁlupment of High Gradient RF : cnmple ed 1?Dka sinusoidal @

« Beam Monitor R&D : completed P Sy B Sy
+ High Saw-tooth RF : completed - | [T e
) _ g 20 .F‘ﬂluhﬂ. Cavity - CERNPS
« Construction of 6-cell ring : completed |z _ | J-PARC MA Cavities B
« commissioning : completed ﬂm- (High Duty) e
; : 3 Ferrite Cavities - FPARC TGV ME
 test of phase rotation : underway 4 i S .| | smaRC3GaVRCS
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R&D on the PRISM Muon Storage (FFAG)
Ring at Osaka University
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Research Center for Nuclear Physics (RCNP),

Osaka University

Research Center for Nuclear Physics (RCNP), Osaka University
has a cyclotron of 400 MaV with 1 microA. The energy is above
pion threshoid.

Sl #

[ Muon Source with low proton J

power at Osaka U.? [ PRISM-FFAG R8D |




5-% [ MUSIC (=MUon Science Innovation Complex) ]

:r muon yield estimation
50 kW : 10" muons/sec (for COMET)
0.4 kW : 10° muons/sec (for MUSIC)

[mummm hﬂhﬁ&mm ]
the 2008 supplementary government budget.
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The European scene

Energy Frontier:
-- LHC about to turn on (first beams in September-October09)
-- Two linear collider projects ILC, CLIC
-- Activity on muon collider is limited
-- sSLHC includes upgrade of injectors
-- approved for R&D, opportunities for high intensity programme

-- need for wider programme acknowledged

Neutrinos:
-- CNGS program (OPERA, future? ICARUS> MODULAR?)
-- strong EU involvement in T2K, OvBB expts, D-CHOOZ

-- Strategy secretariat of CERN council has recognized
EUROnNu and NEUZ2012

Future (some coordination, BENE(CARE)> NEU2012 (EUCARL
-- UKNF

-- EU Design study program EUROv has started

-- LAGUNA has started

-- EU Infrastructure EUCARD NEU2012
-- others: DEVDET for detector development will be resubmitied . &%




EURONU

A 13.5 M€ program over 4 years. 4M€ from Europe.
Deliver in 2012 three Design reports

(Superbeam, Betabeam, Neutrino factory)
+ studies of Detectors and physiscs performance con
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EUROv
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key question for us:

-+ can any of this be at CERN?
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Partners

Participant no. * Participant organisation name Part. short Country
name

1 (Coordinator) Science and Technology Facilities | STFC UK
Council

2 Commissariat a 'Energie Atomique CEA France

3 European Organisation for Nuclear | CERN Switzerland
Research

4 University of Glasgow Glasgow UK

5 Imperial  College  of  Science, | Imperial UK
Technology and Medicine

6 Consejo Superior de Investigaciones | CSIC Spain
Cientificas

7 Centre National de la Recherche CNRS France
Scientifique

8 Cracow University of Technology CUT Poland

9 University of Durham UDUR UK

10 Istituto Nazionale di Fisica Nucleare INFN Italy

11 Max-Planck-Gesellschaft zur Frderung | MPG Germany
der Wissenschatften e.V. (Max-Planck-
Instiut fuer Kernphysik, Heidelberg)

12 The Chancellor, Masters and Scholars | UOXF.DL UK
of the University of Oxford

13 Sofia University St. Kliment Ohridski | UniSofia Bulgaria

14 University of Warwick Warwick UK

15 Université Catholique de Louvain UCL Belgium




Associates

e Some funding available for travel

* Meetings possible at associates

- Argonne National laboratory, USA

- Brookhaven National Laboratory, USA

- Fermilab National Accelerator Laboratory (FNAL), USA
- Institute of Applied Physics in Nizhny Novgorod, Russia
- Joint Institute for Nuclear Research, Dubna, Russia

- TRIUMF Laboratory, Canada

- University of Geneva, Switzerland

- US Neutrino Factory and Muon Collider Collaboration

- Virginia Polytechnic Institute, USA

- Aachen, Germany
- Weizmann Institute, Rehovot, Israel

- GANIL
- etc
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Structure

Work

Work package title

Type of

Lead

Person-

Start

End

package activity participant months month month
No No

1 Managementand | MGT |1 92 1 48
Knowledge
Dissemination

2 Super-Beam RTD |2 333 |1 48

3 Neutrino Factory RTD |5 282 |1 48

4 Beta Beam RTD 3 295 |1 48

5 Detector RTD 4 199 1 48
Performance

6 Physics Reach RTD |6 206 |1 48
TOTAL 1407
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First EURONu meeting was held at CERN March 23-27 2009
Selected Highlights:

-- CERN Iinjector chain and synergy with LHC (Garoby)
All three programs are consistent with High power SPL
+ accumulator for superbeam (microseconds)

+ compressor for neutrino factory (nanoseconds)

(NB: Not clear that Muon collider would be)

HOWEVER: New CERN management is asking the guestion
-- $$$$ for SPL HighPower-compatible wrt just LHC?
-- main requesters: neutrino community! (+ low energymuons)
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PLANS FORFUTURE INJECTORS Staue 2 {335}

Integrated
luminosity  New
in LHC... injectors +
IR upgrade
phase 2
- | —— Mormsl Ramp
Linacd + IR / / —- Mo phase |l
upgrade )
Early phase 1
operation
T“ \

1 | 1 1 ]
™ 0 O % T % T % TR % 0 T % T %
o o o O O O O O O O O
= A = =2 B R ORI B
o =] oo W O = Kk I & R
Collmation
phase 2

R.G. 12 EURO-v  25/03/2009



FOR FUT

< |'_'.u_-_-|||r||':'7-\.__

(4/9)

ay

2 ]
=34
i.

i e
. o .
ik

R.G. 13 EURO-v

25/03/2009




;

7‘%“ A flowing powder target for aJ
Superbeam or Neutrino Factory?
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What next at CERN?

-- Workshop on
New Opportunities in the Physics Landscape at CERN
May 11-13 at CERN: will concentrate on other uses of CEN
Complex than LHC. No neutrinos but proton driver discussio
-- Neutrinos will be addressed in a dedicated workshop
October 1-3 at CERN.
-- SPC review panel will collect information and come p with
recommandations on neutrino physics at CERN

Involvement in program aborad (T2K, Fermilab)

Detector R&D

What to do to leave door open (or not) for an

accelerator- based program?
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Conclusions

1. Neutrino physics is recognized as an important paof the
future of HEPP Iin Europe

2. R&D on accelerator and detector technologies d&ared important
by European Strategy Document to prepare 2012

3. EUROV has started with aim to deliver design repas by 2012

4. Some opportunity has been prepared with LHC irgctor upgrade
at CERN, (SPL) this defines the time scale for higmtensity
as post-2017.

5. Roadmap will be prepared within NEU2012 (successof BENE)

6. World wide coordination Is seen as necessary ameneficial! ..
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